Introduction: Possibility of a causal influence of emotional stress, on the course of
| INTRODUCTION
Skin plays a pivotal role as a sensory organ in the socialization process throughout the life cycle. It is the cardinal organ of communication, being responsive to a variety of emotional stimuli. It greatly affects an individual's body image and self-esteem, and has serious psychological implications. Several dermatological conditions have been reported in association with psychological stress such as psoriasis, alopecia areata, atopic dermatitis, lichen planus, pruritus, and rosacea.
In a study, it was observed that females are more embarrassed, selfconscious, upset, and sad because of atopic dermatitis (Chernyshov et al, 2016) . Atopic dermatitis in children is associated with negative family impact (Ho et al, 2010) . The skin and central nervous system are embryologically related, the epidermis and neural plate are derived from the embryonic ectoderm. Further, both organs share several hormones, neurotransmitters, and receptors (Gupta & Voorhees, 1990; Koblentzer, 1983) .
Acne vulgaris is the most common skin disease treated by dermatologists, affecting an estimated 85% of the population at some time in their life (Lookingbill & Mars, 1993) . Psychological stress from major life events has been recognized as a precipitating factor for dermatological disorders. Research shows that stress significantly delay wound healing, and increases pain intensity (Kiecolt-Glaser, Marucha, Malarkey, Mercado, & Glaser, 1995; Kiecolt-Glaser, Page, Marucha, MacCallum, & Glaser, 1998; Koopman, Hermanson, Diamond, Angell, & Spiegel, 1998; Marucha, Kiecolt-Glaser, & Favagehi, 1998) . There is evidence that psychological stress may influence the course of dermatological diseases, especially in psoriasis, alopecia areata, and atopic dermatitis. Research is evolving in the field of acne vulgaris, but there is paucity of literature to demonstrate influence of stressful life events on acne (Buske-Kirschbaum, Geiben, & Hellhammer, 2001; Garcia-Hernandez, Ruiz-Doblado, Rodriguez-Pichardo, & Camacho, 1999; Garg et al, 2001; Griffiths & Richards, 2001; Picardi & Abeni, 2001) .
In this background, present study was carried out to evaluate the relationship of stressful life events, psychiatric comorbidity, and acne.
| METHODOLOGY
This was a hospital-based cross-sectional case control study conducted at The Oxford Medical College, Hospital and Research Centre (TOMCH&RC) in 2015 for a duration of 3 months. One hundred consecutive patients who were diagnosed of acne vulgaris in the age group of 12 to 45 years were included. Patients with other dermatological disorders, chronic medical illness, past history of psychiatric disorders, pregnancy, lactation, mental retardation, and patients who were on other drugs which can aggravate acne were excluded from the study. One hundred age-and sex-matched controls were included. Subjects with similar sociodemographic characteristics with no history of acne vulgaris and medical illness who were relatives of a patient or were hospital employees were included as control group. Written informed consent was taken from patients and controls. For subjects who were below 18 years, consent was taken from their parents. Subjects were administered a semistructured proforma to collect sociodemographic details. Acne was graded taking into account the predominant lesions and stressful events were collected using the presumptive stressful life event scale (PSLES). Psychiatric diagnosis was made according to the Diagnostic and Statistical Manual-V criteria (DSM-V); anxiety was assessed using the Hamilton Anxiety Rating scale (HAM-A); and depression, by using Hamilton Depression Rating Scale (HAM-D).
The sociodemographic details, grading of acne, was done by the dermatologist. Diagnosing the psychiatric comorbidity and application of HAM-A, HAM-D, and PSLES was done by the psychiatrist. This study was approved by the ethical committee of the institute TOMCH&RC. 
| Presumptive stressful life event scale
The presumptive stressful life event scale (PSLES) was developed by Singh, Kaur, and Kaur (1984) . This standardized scale consists of 51 life events relevant to Indian conditions. Further, these life events are divided into three categories such as undesirable (31 events), desirable (10 events), and ambiguous (10 events). In the checklist, subjects were asked about each event that they had experienced over the preceding 1 year (Singh, Kaur, & Kaur, 1984) .
| Hamilton rating scale for anxiety (HAM-A)
HAM-A has been most frequently used to evaluate anxiety. It has 14 items. Each item is rated on 0 to 4 scale with a final item which rates behavior at interview. A score above 14 is considered as presence of clinical anxiety; below 14, as absence of anxiety; from 14 to 17, mild anxiety; from 18 to 24, moderate anxiety; and from 25 to 30, severe anxiety (Hamilton, 1959) .
| Hamilton depression rating scale (HAM-D)
HAM-D is an observer-rated scale to evaluate depression. It has 21 items and only 17 items are scored. Four additional items are used for diagnostic purpose. Ratings are on the basis of clinical interview along with any additional available information, such as nursing or family member report. A score norm of 7 and below may be considered as normal; 8 to 13, mild depression; 14 to 18, moderate depression; 19 to 22, severe depression; and 23 and above is very severe depression (Hamilton, 1960) .
| Statistical analysis
Results obtained were analyzed using descriptive and inferential statistical methods. The chi square test and Fisher's exact P test was used for categorical data; student's t test was used for continuous data.
| RESULTS
Mean age of patients and controls was around 21 years. Majority of the subjects were in the range of 12 to 20 years. Females (59%) were more than males (41%). Most of them were from low socioeconomic status, Hindu religion, unmarried, and belonged to a nuclear family.
There was statistical difference between groups in categories of place, education, marital status, type of family, occupation, family history, and substance use (Table 1) .
In majority of patients, age onset of acne was between 12 and 20 years (64%), duration of acne was less than 24 months (66%). Most common site involved was face (82%), papules were the predominant lesions (64%), picking was positive (60%), and post inflammatory hyperpigmentation (PIH) was noted (41%). Majority of patients had Grade 2 acne (Table 2) . Presumptive stressful life events in past 1 year was present in 89 patients and 92 controls. Undesirable life event was present in 65 patients and 50 controls, this difference was statistically significant. Number of desirable life events was more in controls compared with patients, which was not statistically significant. There were no statistical difference when mean score of total PSLES, undesirable life events, desirable life events, and ambiguous life events were compared between the groups (Table 3) . When life events were compared in relation with grading of acne, there was no statistical difference between the groups (Table 4) . Getting married or appearing for exams were the most common life events in patients in comparison with controls. It was followed by change of eating habits, conflict with in-laws or broken affair, family conflict, excessive alcohol use by family member, marital conflict, and transfer or change of working condition (Figure 1 ).
Psychiatric comorbidity was present in 40% of patients and 24% controls, which was statistically significant. Depression and anxiety disorder was present in both the groups. Depressive disorder was present in 34% of patients and 22% in controls. Anxiety disorder was present in 6% of patients and 2% in controls (Table 5) . Anxiety scores in HAM-A was present in 15 patients and 38 patients had depressive scores in the HAM-D scale (Table 6 ). When PSLES was compared between patients and controls having psychiatric comorbidity, there was no difference in total events, desirable, and ambiguous events. Undesirable life events were more in patients than in controls, this difference was statistically significant (Table 7) .
| DISCUSSION
Stress is an abnormal or extreme physiological adjustment to adverse effects of the environment. Selye defined stress, and described physiologic changes induced by stress, under the designation "general adaptation syndrome." About 80% of affections could be induced or aggravated by stress (Seyle, 1936) . State of stress could be influenced by external factors (life events, social, work, or natural environment) and individual factors (attitudes, traits, temperament, past experiences, and needs), which are interconnected. Another factor that could influence appearance and evolution of psychosomatic diseases is psychological vulnerability of the patient experiencing stress. First mention of psychosomatic dermatology was from the early 80s, when Cermak and Panconesi described the connection between "psyche and skin diseases" (Cermak, 1980; Panconesi, 1984) .
In our study, stressful life events were noted in 89 patients and 92 controls, which was not statistically significant. The undesirable life events were present in 65 acne patients and 50 controls, this difference was statistically significant. However there was no significant difference between the groups with respect to desirable and ambiguous life events. There was no difference between the groups in relation to total number of life events, desirable, undesirable, ambiguous life events, and grading of acne. This observation suggests that life events do not affect the severity of the acne but may have a role in flaring of acne. There is paucity of literature to support above observation.
Although it is known that acne can be a source of significant stress and anxiety, apart from few anecdotal reports, scientific evidence is lacking on stress itself may worsen acne. Whereas, stress is often cited as playing a role in acne flares, even though there is little research to support this claim (Chiu, Chon, & Kimball, 2003) . A study reported that the number of acne lesions increase within days after a stressful interview during which anger was intentionally induced; a series of interviews with consecutive patients with acne revealed that 55% of them noticed a close chronological association between episodes of emotional stress and exacerbation of their skin condition (Griesemer, 1978 ).
When we look into individual life event, getting married or appearing for exams were the most common stressful life event in acne patients. A study conducted on university students, demonstrated increase in perceived stress during examinations also displayed exacerbation of acne severity in a proportional manner (Chiu et al, 2003) . In the present study, change of eating habits was second most common stressful life event, followed by excessive use of alcohol by a family member, and transfer or change of working conditions; conflict with in-laws or broken affair were more in patients than in controls.
Most of the patients were students or employed in private firms, and had erratic food habits depending on the availability of time. A study reported that self-perceived worsening of diet quality was associated with increased acne severity in students (Chiu et al, 2003) . In another study, it was reported that for female postadolescent acne, onset of the disease was linked to break-up of a romantic relationship, which was similar to our observation (Harrington, 1997) .
During periods of emotional stress, there is increased release of corticotropin-releasing hormone, glucocorticoids, and adrenal androgens that up-regulate sebocyte conversion of androgen precursors to testosterone (Zouboulis et al, 2002) , induce sebaceous hyperplasia (Lee et al, 1988; Plewig & Kligman, 1975) , and can have negative impact on cutaneous permeability (Choi et al, 2005) . Stress would lead to inhibition of epidermal lipid synthesis (Garg et al, 2001 ), wound healing (Glaser et al, 1999) , and compromise in antimicrobial defense (Martin-Ezquerra et al, 2011 ) that could delay repair of acne lesions.
Some research suggests that neuroactive substances within epidermis can activate inflammatory processes in skin (Farber, Lanigan, & Boer, 1990; O'Sullivan, Lipper, & Lerner, 1998) , and Substance P from peripheral nerves stimulate proliferation of sebaceous glands at the time of stress (Lee et al, 2008; Toyoda & Morohashi, 2001 ). All these mechanisms may potentially aggravate acne vulgaris.
In the present study, acne patients had a higher prevalence of psychiatric disorder than controls. Similarly, previous studies have reported higher depression and anxiety scores in patients of acne (Goulden, Clark, & Cunliffe, 1997; Hayashi et al, 2004; Tasoula et al, 2012) . In this study, 40 % of patients had comorbid psychiatric illness whereas controls had 24%, this difference was statistically significant.
In a Turkish study, psychiatric comorbidity in acne patients was 37%
(Ozturk, Deveci, Bagcioglu, Atalay, & Serdar, 2013), which is similar to our study. They also observed anxiety and depression scores in acne patients were statistically higher when compared with controls.
Depressive and anxiety disorders were present in both groups.
Depressive disorder was present in 34 patients and 22 controls. Anxiety disorder was observed in 6 patients and 2 controls. The studies conducted in Turkey and Iran (Golchai et al, 2010; Ozturk et al, 2013 ) have found anxiety disorder to be more than depression in acne, which does not corroborate with our study. An Indian study had a similar finding as our study, where depression was present at 39.1%, and anxiety at 4.35% (Srivastava, Bhatia, & Das, 2008) . These variable findings suggests that there is scope for more research in this area, because other variables can play an important role.
When we compared life events in subjects having psychiatric comorbidity, the undesirable life events were more in patients having acne than in controls. There was no difference in desirable and ambiguous life events. Both acne and psychiatric illnesses are multifactorial disorders that depend on individual, environmental, and genetic factors. It is difficult to predict whether acne and stress had an impact on psychiatric illness, or psychiatric morbidity had an impact on acne.
Further exploration is needed in this domain and is open for research.
Stress involvement in precipitation or exacerbation of acne is still a dilemma; future studies will certify or deny observations and patients' beliefs. Ultimately, the relationship between stress, 
| Strengths and limitations
This was a liaison work conducted by the dermatologist who assessed severity of acne, and a mental health professional who assessed psychiatric comorbidity and stressful life events. Specific stressful life event scale was used, which was validated for the Indian population.
The same standard scales were used to collect information from both the cases and control groups. We also tried to reduce the recall bias by fixing the timeline to the past 1 year and the information was gathered directly from the study subjects. There are certain limitations in this study. It was a hospital-based cross-sectional study with small sample size and hence cannot be generalized. To assess the severity of the illness, we used the HAM-A and HAM-D, but these scales were not specifically developed for medically ill population and did not exclude bodily symptoms such as sleep disturbance, fatigue, and pain that may be due to physical illness (Ho, Fu, Chua, Cheak, & Mak, 2011) . The diagnostic manual tool DSM-V for making the diagnosis of anxiety and depression. It would have been better if we had used the structured diagnostic instrument. The role of variables like coping skills, personality, protective, and vulnerability factors were not considered in the study, which would have played a role in psychiatric morbidity.
| Future recommendation
A prospective longitudinal community-based study would be ideal to know the impact of stressful life events on the course of acne. . 
